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7.9 Show a possible control sequence for implementing the instruction 

MTJL R1.R2 

on the processor in Figure 7. L This instruction multiplies the contents of the registers 
Rl and R2 h and stores Che result in R2. Higher order bits in the product, if any, are 
discarded. Suggest additional control signals as needed, and assume that the multiplier 
i$ organized as in Figure 6.7, 

7. 1 0 Show the control steps for [he Branch on Negative instruction for a processor that has 
the structure given in Figure 7.8, 

7. 1 5 Assume that the register file in Figure 7.8 is implemented as a RAM . At any given time, 
a location in tins RAM can be accessed for either a read or a write operation. During the 
operation Rl [Rl] + [R2], register Rl is both a source and a destination. Explain 
how you would use additional latches at either the input or the output of the RAM to 
operate the file in a master-slave mode. Use a timing diagram to explain how your new 
design enables register R I to be used as both a source and a destination in the same 
clock cycle, 

7^24 Write a mkrHroiJtme. such as the one shown in Figure 12 1, for the instruction 

MOV XCRsrcKRdst 

where the sGufCc and desEiftotion operands stc specified in indexed and register ad- 
dressing modes, respectively. 
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MicroinsarujclioTi sequencing is. accomplished by 
BTamsEiing is achLe^itd by mi e rm rts tn*ctTj>ti s orthe 

Ii h&b-s branch ha X 

where: bfjts is lite branch condition and X is the branch 
Cij) Same as 

to X, OR 



where X is a base branch address. The branch address. Ls modified by bit-GRingof 
hi ts jb-- and fc^ with the appropriate bits within JC. 

CO j"V Eictd in each micros n stmction specifies the juddress of the nexf rnjero instruct on, 
as bet-ORing i 
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7.31 Ie is desired to reduce the number of bits needed to encode tbe controt signals in 
Figure 7.19. Sagged a new encoffiqgduit reduces die- number of bits by iwa How docs 
the new encoding affect Ihc numberuf control steps needed (o implement an instruction'? 

7.32 Suggest a new encoding for tile control signal in Figure 7, ] 9 ftat (educes the number 
oFErits needed in a micicinsliuctkjii to 12. Show the effect of Ihc new encoding on Ihe 
control sequences in Figures Ifi and 7.7. 

7.33 Suggest a. formal, for mJeroinstruedoQSi, similar Co Figure 7.19, if the processor is orga- 
nized as shown in Figure 7.8. 

7.34 What are the relative merits of horizontal and vertical microius4ruciion formats'? Relate 
your answer to (be answers lo Problems 7.!U and 7.32. 

7.35 What are tbe advantages and disadvantages of hardwired and micropragrainmed 
control? 



